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of cassette exchange in the genome of cells or 
parts of cells 



DECLARATION 



I, Alfred Nordheim, residing in Auf der Morgens telle 15. 
72076 Tuebingen, Germany, am a citizen of the Federal 
Republic of Germany. I am Professor for Molecular Sinology 
at the institute for Cell Biology at the University of 
Tuebingen. My curriculum vitae is enclosed. 1 am trained 
and skilled in the field of stem cell research, in 
particular embryonic stem cells (ES cells) * X have done 
extensive research in the field of homologous and site- 
specific recombination experiments in various cell types* 
A publication list is enclosed. 

I have carefully read and fully understood the US patent 
application of Juergen Bode. Jost Seibler and Dirk 
Schuebeler, US Serial No. 09/841,843 filed on April 25, 
2001. Additionally, I have studied and fully understood 
the prior art references 

i) Thomas Schlake and Juergen Bode, 1994 Biochemistry, 

33:12746-12751 "Us of Mutated PLP Recognition Target 
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<FRT) Sites for the Exchange of Expression Cassettes 
at Defined Chromosomal Loci"; 

ii> Ludwig et ai . , 1996, Transgenic Research 5:385-395 
"FLP-mediated site-specific recombination in 
microinjected murine zygotes"; and 

iii) Jung et al . , 1993, Science 259: 984-987 "Shutdow of 
Class Switch Recombination by Deletion of a Switch 
Region Control Element" 



3. The invention described in the US patent application 

09/841,843 concerns a method for the recombinase mediated 
cassette exchange (RMCE) , which allows the exchange of a 
first DNA cassette against a second incoming DNA cassette. 
The exchange is mediated by FLP recombinase in conjunction 
with sets of heterospecif ic FLP recombinase target <FRT) 
sequences (page 4, third paragraph of the application) . 

The application uses embryonic stem cells (ES cells) (page 
5, second paragraph and page 8, first paragraph of the 
application) * 

For RMCE, the application uses a positive/negative 
selection strategy based on neomycin for positive 
selection and ganciclovir (GANC) for negative selection. 
For tagging the chromosomal loci, the target construct 
T^hygtkF (positive selection for hygromycin resistance) 
and F^neoF or F^P^neoF (for negative selection with 
ganciclovir) were used (page 8, third paragraph and page 
9, second paragraph of the application). 
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In order to reduce the accumulation of inactivated clones 
prior to negative selection, the application features the 
combined positive and negative selection, and the positive 
selection is maintained during cultivation prior to the 
negative selection (page 13, paragraph following table 2 
of the application) . The application reports a targeting 
efficiency for positive plus negative double selection in 
the extraordinary high range of 54 and 100 % (page 15, 
first paragraph and table 3 of the application) . 

The prior art reference (i) Schlake and Bode 1994 
Biochemistry 33:12746-12751 deals with an FLP/FRT system 
for site-specific recombination in cultured mammalian 
cells. Schlake and Bode were aware of the problems 
connected with homologous recombination occurring in 
embryonic stem cells and therefore chose to use 
established cultured mammalian cells { BKK or CV-1 cells) 
because they have lost the potential to perform homologous 
recombination. According to the understanding of Schlake 
and Bode especially BHK cells have a long track record for 
the safe production of vaccines {Schlake and Bode, page 
12746, left column, first paragraph) . 

Schlake and Bode used hygromyein B and ganciclovir for 
selection (page 12747, left column, fourth paragraph), 
however , selection conditions are not described as set to 
maintain the positive selection by hygromyein all the time 
until the exchange of the first DNA expression cassette 
against the second incoming DNA »xpr*fision cassette is 
completed. 



Schlake and Bod* use the plasmids FSHygTkF and FSNeoF for 
their experiments {page 12746, right column, second but 
last paragraph and page 12747, figure 1). 
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Schlake and Bode tested different plasmids with respect to 
their recombination efficiency and received enormous 
differences when different spacers (F n * n being 0, 1, 2, 
3, 4 or 5, page 12748, right column, table D - Strikingly, 
the use of F3 spacer led to an efficiency of only 0,24 
(0,51) %, is a conf interval of only 1,5 %". In accordance 
with these experimental results, Schlake and Bode observed 
an increasing discrimination of the mutated spacer in the 
order of F a < F 4 - F 2 < F 3 < F 5 (page 127 49, right column, 
first paragraph) and Schlake and Bode point to the fact 
that these observations leave unresolved the question as 
to the extend of F n X F n self -recognition. They further 
point out, that the signal strength in another experiment 
decreases in the order of F >> Fi > F« > F2 > Fj > F$, 
which reproduces the conclusions from table 1 (page 12750, 
left column, first paragraph) . From these e^cperimentc it 
can be gained that F 3 as the- omitted spacer which was used 
in the application does not seemed be of any particular 
advantage. The overall efficiency of the experiments 
reported by Schlake and Bode with omitted spacer, were 1,7 
- 0,15 % (page 12749, paragraph bridging left and right 
column) , which is significantly less to the reported 
efficiencies of the application of 54 and 100 % 
respectively (page 15, table 3). 

5. When comparing the teaching of Schlake and Bode and the 
present application significant differences in the 
disclosure are apparent. These are summarized in th© 
following table. 
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Invention 

US application 

09/B41 , 843 


Schlake and Bode 
Biochemistry 1994 
33:12746 - 12751 


Cells 


Embryonic stem 
cells 


BHK and CV-1 
cells, embryonic 
stem cells are 
excluded because 
cells with no 
potential for 
homologous 
recombination 
should be used 
(page 12746, left 
column, first 
paragraph) 


Hygromcyin and 

neomycin 

constructs 


F 5 hygtkF and F 3 NeoF 
(page 8, third 
paragraph and page 
9, second 
paragraph) 


FSHygtkF and 
F5NeoF (page 
12747, figure i) 


Selection 
conditions 


Maintenance of 
conditions for 
positive selection 
until the 
integration of the 
second DNA 
expression 
cassette is 
completed (claim 1 
of the 
application) 




Efficiency 


Targeting 
frequency F18 , F2 1 
and F22 is 100 %, 
54 %. 100 % 
respectively 
(table 3, page 15) 


Tar-geting 

frequency for F 3 is 
0, 24, 0, 51 and 1, 5 
% reepdc timely 
(table 1/ page 
12748) 



For a person skilled in the art the teaching of the 
present invention is entirely surprising since the prior 
art teaches very low recombination efficiencies while the 
application achieves very high efficiencies at thxee 

different loci and is thorofore a significant improvement 
over the prior art. 

6. The prior art reference of Ludwig t a 2 - 1996, Trsuasgenic 
Research 5:385-395 reports that introduction of a FLP- 
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recombinase expression vector into transgenic one-cell 
fertilized mouse eggs induces a recombination event at a 
chromosomal FRT target locus (see abstract on page 385)- 
Ludwig et al. discloses a classical FLP-mediated site- 
specific recombination between tandem arrays of FRT sites 
(page 393, figure 6). The frequency of recombination is 
not explicitly given, but it is merely referred to as 
"detectable" {page 393, left column, last line). The 
reference of Ludwig et al . therefore falls into the 
category of the prior art references mentioned in the 
application on page 3, third paragraph, as it also leaves 
behind a selectable marker and potentially unwanted vector 
sequences which are also inserted. Therefore, even though 
Ludwig et al , use mouse embryos, it is a prior art 
reference with the draw backs mentioned in the 
introduction of the application. 

7. The reference of Jung et al . 1993, Science 259:984-987 

refers to the class ©witching of immunoglobulins mediated 
by a homologous recombination event. It allows B cells to 
sequentially express antibodies that have identical 
specificities but that differ in class and thus effector 
function (pagd 984, left column, first few linos and right 
column, second paragraph) . This study uses murine 
embryonic stem cells for the homologous recombination 
event. Consecutively the new cassette was deleted by the 
FLT recombination system, which is a site-specific 
deletion. As a result, the targeted locus retains a single 
copy of a FRT signal (page 965 p left column, first 
paragraph) . 

Therefore, even though Jung et al. use embryonic stem 
cells, the system for recombination are the classical 
homologous recombination and the site-specific 
recombination which are described in detail on pages 1-3 
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of the present application. In particular, it is 
explicitly mentioned in Jung et al . that vector sequences 
are left behind in the Genome, which is one of the goals, 
the present invention circumvents, 

3. Combining the teachings of Schlake and Bode with either 
Ludwig et al. or Jung et al. f the person skilled in the 
art would not reach the claimed invention. The prior art 
references Ludwig et a2. and Jung et al. use embryonic 
stem cells and murine embryos, respectively , the 
technology disclosed in theGe references is either 
classical sit*-sp*ci f ic recombination and/or homologous 
recombination, which all comprise major draw backs 
discussed in the invention. Therefore, a person skilled in 
the art, when starting from the disclosure of Schlake and 
Bode would not gain any further information from Jung et 
al. or Ludwig et al . in order to reach the claimed 
invention. In particular, a person skilled in the art 
would not be able to solve the problem of integrated 
vector sequences or low efficiencies in recombination 
together with the requirement for an incoming selectable 
marker . 

Therefore, ic is believed that the teaching of the present 
invention is not obvious from the prior art references. 

9- I further declare, that all statements made herein . of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true, and 
further that these statements are made with the knowledge 
that willful false statements and the like, so made, are 
punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the US Code, and that such willful 
false statements my jeopardize the validity of the 
application or any patent issuing thereon. 
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86 Bredemeier-Ernst, I., Nordheim, A. , and Janknecht, R. (1997). 
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Ets transcription factors. Etsl and Ets2, but not Elf-1, cooperate with GAT A 3 
and HTLV-I Taxi. J Biol Chem 274, 12910-12916. 



6 



r 



Feb.05 f 2004 15:03 +004 989653962 BOETEKS4LIECK #2548 P. 008 



Prof. Dr. Alfred Nordheira - Publications 



96 Heidenreieh, O. , Neininger, A., Schratt, G-, 2inck, R- , Cahill, M. A . , 
Ehgel, K . , Kotlyarov, A., Kraft, R. , Kostka, S-, Gaestel, M., and Nordheim, A. 
(1999). MAPKAP kinase 2 phosphorylates serum response factor in vitro and in 
vivo. J Biol Chem 274, 14434-14443. 
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Tissue- specific expression of the Eta gerte Xsap-l during Xenopus laevis 
development * Kech Dev 109, 433-436- 

107 Schratt, G. , Weinhold, B. , Lundberg, A. 5., S chuck, S., Berger, J., 
Schwarz, H. f Weinberg, R. A., Ruther, U. f and Nordheim, A. (2001),, Serum 
response factor is required for irtOTediate-early gene activation yet is 
dispensable for proliferation of emriryefnic stem ceils . Mol Cell Biol 21, 2933- 

2943. '. - • •'• ' ; ' ' .'.-''[- ^ • ; • . ,' 
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